The aim of this study is to determine the students-level and schoollevel factors that are related to reading ability achievement of students who participated PISA 2015 (Programme for International Student Assessment) from Turkey. The effects of the student and school level factors on reading achievement of students were tested by 2 level hierarchical linear model. According to the findings, there are differences between schools in terms of students' reading ability scores in Turkey. When the findings of the effects of the student level variables on the reading ability scores are examined; mother's socio-economic status, parental emotional support, and unfair teacher behavior variables seem to affect students' reading ability achievement. When the findings of the effects of the school level variables on the reading ability scores are examined; school size, teacher education level, and student behavior that hinders learning variables have a significant effect on the average reading ability scores of schools. When the student and school level variables mentioned above were modeled together, the significant effect of the school size variable was lost while the teacher education level and the student behavior that hinders learning variables continued to have a significant effect on the schools average reading ability scores.
INTRODUCTION
The evaluation of the quality of education is crucial. The most commons of these evaluation methods in recent years are the PISA and TIMMS exams which are also applied in Turkey. Thanks to these exams, countries can see their level of education in the world compared to other countries. The PISA (Programme for International Student Assessment) is a screening survey conducted by the Organization for Economic Co-operation and Development (OECD) every 3 years and assesses the knowledge and skills gained by 15-year-old students (OECD, 2000; Schleicher, 2007; Breakspear, 2012) . PISA focuses on the ability of young people using their skills and knowledge to cope with real life challenges (Reinikainen, 2012) . The assessment, which focuses on reading, mathematics, science and problem-solving, not only recognizes that students can repeat what they have learned, but also examines how well they are able to benefit what they have learned and how they can apply this knowledge in and out of the school and Lopez (2005) used PISA 2000 data to investigate the factors that encourage and impede students' reading achievement in Germany and Spain, Nonoyama (2006) investigated the factors that affect the school-based and family-based factors in achievement of students in reading skills. Besides these Thomson, Bortoli, Nicholas, Hillman and Buckley (2010) investigated PISA results for Australia, Wilmms (2001) and Catwright and Allen (2002) for Canada, Rindermann (2007) for Denmark , Brozo, Shiel and Topping (2007) for Ireland, Scotland and the U.S.A, Grek (2009) for England, Finland and Germany. When the literature was investigated, no studies were conducted on PISA 2015 data. When we look at the work done in the past years, we have not encountered a study which deals specifically with the variables of our study. PISA results reveal what is possible in education by demonstrating what the highest performing and fastest growing educational system can do. While applying cognitive tests to students, at the same time PISA also applies student, parents and school questionnaires in order to evaluate the factors that affect students' achevement. In the student questionnaire, the student is asked questions about his / her home (family, computer use, technology use, etc.); In the school questionnaires, the school administrator or an authorized person is asked questions about the structure of the school, the resources of the school, the situation of students and teachers, educational policies and school climate. While the PISA project demonstrates the academic achievement of students on an international scale through cognitive tests, it also measures the relationship between school resources at national and international levels with the data obtained from school surveys; it also reveals similarities and differences between different schools. Findings allow policy makers around the world to measure the knowledge and skills of students in their countries compared to other countries, to set policy targets against measurable targets in other education systems, and to learn from applied policies and practices elsewhere (MEB, 2015) . But according to Özdemir (2017) , in Turkey the studies on PISA are mostly not original, these studies are repetition or the interpretation of the results published by MEB (Turkish Ministry of National Education) and OECD. Therefore, original studies in this field are needed. The hierarchical linear modeling approach is a two-level strategy (Hoffman, Griffin and Gavin, 2000) that investigates the variables involved in two-step analysis. As the PISA data are hierarchical, this approach is very convenient. Students who are the sample group of PISA are in classrooms, classes in schools, schools in cities, and cities in countries. In this context the aim of this study is to determine the personal and school-based factors that affect Turkish students' reading achievement in PISA 2015.
METHOD 2.1. Study Group
In PISA 2015, the 15 year-old student population was determined to be 925.366 students. In the PISA study, school sampling was determined by stratified random sampling method. At the first stage for PISA 2015 application, schools were selected by stratified random sampling method in the Classification of Statistical Region Units (NUTS) Level 1, type of education, type of school, place of schools and administrative forms of schools, and in the second stage students who were to participate in these schools were determined by random method . 5895 students from 187 schools in 61 cities that represent 12 regions participated in the exam (MEB, 2015) . 20.7 % of students participating in PISA 2015 application are 9th grade students and 72.9% are 10th grade students. 75% of the students attend vocational high schools and Anatolian high schools. 50% of the students are male and 50% of the students are female.
Data Collection Tools
The data on students' achievements in reading comprehension, mathematics and science, and demographic, socio-economic and educational variables that may be related to achievement in these areas were collected by PISA 2015 performance tests and questionnaires. In the research, these tests and questionnaires were used. These data for PISA 2015 was obtained from the official website of the OECD (http://www.oecd.org/pisa/data/2015database) which carried out PISA applications. The student and school level variables determined in the study are given in Table 1 . 
Data Analysis Procedure
After the normality assumptions are tested by Kolmogorov-Smirnov test and met, a two-level HLM was conducted to determine the relation between PISA 2015 students' reading ability achievements and student and school characteristics. Data statistical programs and; a hierarchical linear model program was used. A minimum of .05 was taken as the basis for the statistical significance test. In social sciences, data are generally nested hierarchically in structure. The best example of this situation is seen in educational sciences. The students are in the classes, the classes are in the schools, the schools are in the regions and the regions are in the countries. Therefore, when we do analyses, we can not consider the students separate from the classes or the schools they are in. Hierarchical linear models allow us to analyze these variables together (Raudenbush & Bryk, 2002) . In this study, a two-level hierarchical model was established by taking student variables as Level 1 and school variables as Level 2. Four HLM models were used to reach the objectives of the study. These; The One-Way ANOVA with random effects model, the random coefficient regression model, the regression model in which the intercepts are outcomes, and the model in which intercepts and slopes are outcomes. A One-Way ANOVA with random effects model; is the simplest form of hierarchical linear models. It is also called an empty model (Hox, 2002) . First, a One-Way ANOVA with random effects model is established and hierarchical linear models are started. The objective is to distinguish the dependent variable according to the different levels of the hierarchy. This model includes only random groups and variances within these groups. The One-Way ANOVA with random effects model is used to generate the point estimate and confidence interval for the large intercept. It also provides information on output variability in each of the two levels (Acar, 2013). In the random coefficient regression model, all of the submodels are treated with the assumption that the fixed parameter is a randomly changing model. There are no Level 2 independent variables in the model that explain the intercept and slope parameters. In the regression model in which the intercepts are outcomes, the predictions are made using the Level 2 variables. Regression model consists of group intercepts which are predicted by Level 2 variables. Within the scope of the research, Level 1 of this model was constructed as the first step of the random-effects ANOVA model. In Level 2, school-level variables, the effects of which are sought on students' reading achievement, are added to the model. The last model is the model in which intercepts and slopes are outcomes. It is also called as full model as it contains all the 1st and 2nd Level variables together (Raudenbush & Byrk, 2002) . In this model Level 1 variables are added and the change on the effect of Level 2 variables on the dependent variable is observed.
RESULT / FINDINGS
We presented the descriptive statistics for the first sub-problem of the study in Table 2 . We established a One-Way ANOVA with random effects model in order to answer the research question: "Are there differences between schools in terms of the students' reading achievement?" As depicted in Table 2 , there is a significant difference in reading skills achievement among schools (p <0.01). The average reading scores of schools are 458,861. We presented the random effect for one-way ANOVA with random effects model in table 3. As seen in Table 3 , the random effects are significant in school level (χ2 =887.301, df110, p<0.01). This indicates that the difference between the schools in terms of the average reading comprehension scores is random. In addition, it was determined that the change in the intercept score of reading between schools was caused 56% by school variables and 44% by student variables (2861 / (2861+2213)). Reliability is calculated as 0.78 when the reliability of the Level 1 coefficients, which give information about whether the average obtained from the sample is a sign of the actual school average. This suggests that the average obtained from the sample is a reliable indicator of the true school average. In this respect, the model is established as follows. We established the random coefficient regression model in order to answer the second subproblem of the study "What are the student-level variables that have significant effects on students' reading comprehension achievements?". We initially included 13 variables to the model. These are; the educational status of the mother, the educational status of the father, the socio-economic level of the mother, the socio-economic level of the father, the grade repetition, the study time outside the school, the student behavior that prevents learning, mathematics study time, Turkish study time, science study time, feelings of belonging, enjoyment of cooperation, emotional support of the family, unfair teacher behavior. The significant ones among these variables are presented in Table 4 . When Table 4 is investigated, it is seen that the variables that affect students' reading ability achievement are mother's socio-economic status, parents' emotional support and unfair teacher behavior. According to Table 4 , there is a significant positive correlation between the student's reading ability score and the mother's socio-economic status (β10 = 0.504, SE= 0.10, p <0.05). When other variables are held constant, a unit increase in mother's socio-economic status increases reading skills by 0.504 units. There is a significant positive correlation between students' reading ability scores and family emotional support (β20 = 5.715, SE= 2.388, p <0.05).
Students who perceive the emotional support of the family are more successful in the field of reading skills than other students. There is a significant negative correlation between students' reading ability scores and unfair teacher behavior perception variables (β50 = -2.107, SE= 0.61, p <0.05). It is seen that the more unfair teacher behaviors are, the less students' reading ability scores are. According to these data, we presented the model as;
Level 1 Model READINGij = β0j + β1j*(BSMJ1ij) + β2j*(PARSUPij) + β3j*(UNFAIRTEij) + rij Level-2 Model β0j = γ00 + u0j β1j = γ10 β2j = γ20 β3j = γ30 β4j = γ40 Mixed Model READINGij = γ00+ γ10* BSMJ1ij + γ20* PARSUPij + γ30* UNFAIRTEij + u0j+ rij READING = It is the literacy intercept of the students attended PISA 2015 application from Turkey. BSMJ1 = It is mother's socio-economic status. PARSUP = It is parental emotional support. UNFAIRTE = It is unfair teacher behavior. β0j = It is the reading intercept of j school. β1j….. β4j = Intercept differences between schools. γ00 = It is the expected value of constant parameters on Level 2 units. γ10…...γ40 = They are the expected value of slope parameters on Level 2 units. u0j = It is Level 2 j unit's change in constant parameter. rij = It is the error of Level 1.
The regression model in which the intercepts are outcomes was established in order to answer the 3 rd sub-question of the study "What are the school level variables that that have significant effects on students' reading comprehension achievements?". Table 5 shows the fixed and random effects on the intercept reading score of the school according to the regression model in which the intercepts are outcomes of school variables. As depicted in Table 5 , the school level variables that affect students' reading ability achievement are school size, teachers' educational level, and student behavior that hinders learning. There is a negative correlation between students' reading ability scores and school size (β01 = -0.024, Standard Error (SE) = 0.007, p <0.05). As the number of students increases, the scores of reading skills of the students decrease. There is a positive significant relationship between the reading ability scores of the students and the education levels of the teachers (β02 = 477.005, SE = 179.673, p <0.05). As the level of education of teachers increases, the scores of students' reading skills also increase. There is a negative relationship between students' reading ability scores and student behaviors that prevent learning (β03 = -22,774 SE = 4.84, p <0.05). The more students' behaviors that prevent students from learning is, the lower their reading ability scores are. According to these data the regression model ın which the intercepts are outcomes is established as;
Level-1 Model READINGij = β0j + rij Level-2 Model β0j = γ00 + γ01*(SCHSIZEj) + γ02*(TEACEDLEVj) + γ03*(TEACBEHj) + u0j Mixed Model READINGij = γ00 + γ01**(SCHSIZEj) + γ02*(TEACEDLEVj) + γ03*(TEACBEHj) + u0j+ rij SCHSIZE = It is the school size. TEACEDLEV = It is the teachers' education level. TEACBEH = It is the teacher behavior that hinders learning. β0j = It is the reading achievement of school j. β1j….. β4j = Intercept differences between schools. γ00 = It is the expected value of constant parameters on Level 2 units. γ01….. γ03 = They are the differentiating effects of school level variables on school average achievement. γ10…...γ40 = They are the expected value of slope parameters on Level 2 units. u0j = It is Level 2 j unit's change in constant parameter. rij = It is the error of Level 1. We established the model in which intercepts and slopes are outcomes to answer the 4th subquestion of the study "When the student-level variables that affect reading ability achievement of the students significantly are added in the model, how do school level variables affect reading ability achievement of the students?". In Table 5 we presented the results of the model in which intercepts and slopes are outcomes. Table 6 is investigated it can be seen that the student level variables are added in the model the significant effect of school level variables on students' reading ability achievement that were presented in the regression model in which the intercepts are outcomes, except for school size, continues (p<0,05). However, the significant effect of the school size variable was lost when the student-level variables included in the model. However, when the school size variable is combined with the unfair teacher behavior variable, it has a significant effect. When the school size variable model is combined, the negative effect of students' perception of unfair teacher behavior decreases to some extent. Again, the school size becomes significant when it is combined with the socio-economic status of mother variable. In large schools, the effect of socio-economic status of the mother is less. In this respect, the model in which intercepts and slopes are outcomes is;
Level-1 Model READINGij = β0j + β1j*(BSMJ1ij) + β2j*(PARSUPij) + β3j*(UNFAIRTEij) + rij Level-2 Model β0j = γ00 + γ01*(SCHSIZEj) + γ02*(TEACEDLEVj) + γ03*(TEACBEHj) + u0j β1j = γ10 + γ11*(SCHSIZEj) β2j = γ20 β3j = γ30 + γ31*(SCHSIZEj) Mixed Model READINGij = γ00 + γ01* SCHSIZEj + γ02* TEACEDLEVj + γ03* TEACBEHj + γ10* BSMJ1ij + γ11* SCHSIZEj * BSMJ1ij + γ20* PARSUPij + γ30* UNFAIRTEij + γ31 SCHSIZEj * UNFAIRTEij + u0j+ rij SCHSIZE = It is the school size. TEACEDLEV = It is the teachers' education level. TEACBEH = It is the teacher behavior that hinders learning. BSMJ1 = It is mother's socio-economic status. PARSUP = It is parents emotional support. UNFAIRTE = It is unfair teacher behavior. β0j = It is the reading intercept of j school. β1j….. β4j = Intercept differences between schools. γ00 = It is the expected value of constant parameters on Level 2 units. γ01….. γ03 = They are the differentiating effects of school level variables on school average achievement. γ10…...γ40 = They are the expected value of slope parameters on Level 2 units. u0j = It is Level 2 j unit's change in constant parameter. rij = It is the error of Level 1.
DISCUSSION and CONCLUSION
Our study states that there is a significant difference between schools in terms of reading ability achievement of students in Turkey. This is consistent with many studies. Thomson et.al. (2010) examined PISA 2009 reading skills outcomes for Australia and found that there were significant differences between Australian schools in reading skills. Similar studies were conducted by, Rindermann (2007) for Denmark , Brozo, Shiel and Topping (2007) for Ireland, Scotland and the USA, Grek (2009) for England, Finland and Germany and Yıldırım (2012) for Turkey. In all of these studies, the PISA reading ability scores showed significant differences between schools. As the studies were conducted in different years and in different countries, it can be said that there are differences in reading skills across the world in all years. In our study, we investigated the factors that cause the differences between schools and we found out that the student level variables are; socio-economic status of the mother, emotional support of the family, and perception of the teacher's unfair teacher behavior. Acar (2013) investigated the results of 2005 and 2008 Turkey Student Achievement Test (SAT) and found the student-level factors that affect reading ability achievement of students as; gender of the student, father's education level, the number of books the student has, the time for reading, the belief of success in Turkish class and the state of taking private lessons from Turkish. In her study, in which she investigated the PISA 2009 reading ability achievements of students, Yıldırım (2012) revealed that the factors that affect students' success are; gender, enjoyment of reading, parents' socio-economic status and number of the books the student has. As a result of the research, it was revealed that the socio-economic status of the mother affects the reading ability score positively. This result is consistent with the studies made by Anılan (1998) , Ates (2008), Bölükbaşı (2010) , Kaldan (2007) , Öztürk (2010) and Kahraman and Çelik (2017) . As the socio-economic status and educational level of the parents increase, students' reading achievement increases. Moreover, this is not only the case for reading achievement, but also for other courses. For example, Erberber (2010) found that parents' socio-economic status was influential on the mathematical achievement of students in TIMSS. According to our study another variable that affects reading achievement of students is parents' emotional support. Christenson, Rounds and Gorney (1992) , Desimone (1999) , Swap (1993) , Gümüşeli (2004) and Çelenk (2003) put forward that family support is a prerequisite for success. From this point of view, we suggest that organizing seminars for parents to increase their support for their children may be helpful to increase students' success. Another result of our study is that there is not a significant correlation between study time out of school and having private Turkish lessons and students' reading achievement. In the study that they investigated the effect of homework on students' achievement, Kapıkıran and Kıran (1999) concluded that students who get less homework are more successful than students who get more homework. However; Grodner and Rupp (2013) concluded that homework had positive effects on the learning of students. Considering this data, it can be said that the quality of the homework given to the students is important and sufficient homework should be given so that students can do reinforcement instead of giving too much homework. We found out that unfair teacher behaviour perceptions of students affect students' reading achievement in a negative way. Fryer (2013), Allen, Gregory, Mikami, Lun, J., Hamre and Pianta (2013) and Jones and Jones (2015) found significant relationships between teacher behavior and student achievement. As the positive teacher behaviors increase, the success and attitudes of the students are found to be positive. For this reason, it can be said that the positive attitude and behavior of the teachers towards the students will increase the success. As a result of the research, school variables that affect students' reading achievement were school size, teachers' education level and student behavior that hinders learning. There is a negative relationship between school size and the success of reading skills. Fredriksson, Öckert and Oosterbeek (2013) and Leithwood and Jantzi (2009) found negative relationships between school size and success. Therefore, smaller schools instead of larger ones may increase the success. According to the results of the research, there is a positive relation between the education level of the teachers in the schools and the reading ability scores of the students. As the education levels of teacher's increase, the success of students' reading skills also increases. In this data, teachers should be encouraged to constantly improve themselves and to continue their master education. In this study the data from Turkey were used. Other countries can be included in the study and comparative statistics can be made. Results related to reading skills in Turkey was investigated. The results of science and mathematics achievement may also be investigated. Two levels of HLM was done in the study by taking the students and school levels into consideration. Levels such as class and district levels can be added and three or four level models can be established. The research was conducted for PISA exam results. Similar examinations can be made in examinations like TIMMS and the results of the research can be compared.
